Résumé. 2014 Nous avons mesuré les isothermes de pression superficielle pour des monocouches de benzène-hexa-n-alkanoates (BH-n) étalées à l'interface eau-air. Ces molécules en forme de disque se composent de 
alkanoates (BH-n) spread at an air-water interface. These disc-like molecules are composed of six aliphatic chains attached to the central benzene nucleus by six ester bonds. The hydrophilic ester groups act as pinning points and hold the benzene nucleus flat on the water surface. For the lower homologs BH-5 to BH-7, we observe that the so-called liquid expanded phase obtained at high areas per molecule transforms into the liquid condensed phase upon lateral compression. The transition is approximately first-order, with a plateau region of finite slope and a single discontinuity in the monolayer compressibility. The In a recent paper, it was demonstrated for the first time that disc-like molecules which possess columnar liquid-crystalline phases in the bulk can be spread as monolayers at the air-water interface [1] . For benzene-hexa-n-alkanoates, the necessary amphiphilic character is fulfilled by the combination of six hydrophilic groups surrounding a benzene nucleus with six hydrophobic long-chain hydrocarbons. As the monolayer is gradually compressed to lower and lower areas per molecule, surface pressure measurements have shown evidence for a liquid expandedArticle published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:019870048070122500 liquid condensed phase transition, at least for the lower homologs and in certain temperature ranges. The transition manifests itself as a plateau region in surface pressure, with a large, although not strictly infinite, monolayer compressibility. Such an observation is particularly interesting in view of the longlasting dispute in the literature on the very nature of this phase transition in monolayers of fatty acids and phospholipids [2] . Indeed, the imperfect flatness of the surface pressure plateau in the transition region has been taken by some authors as an argument to postulate that the transition could be second-order instead of first-order for this class of materials. As a rationale, it was suggested that the projection of the long hydrocarbon chains could align preferentially in the plane of the interface and form a two-dimensional liquid-crystalline phase with long-range orientational ordering [3] . Such an interpretation however cannot hold in the case of disc-like molecules possessing six-fold symmetry and for which a preferential orientation of the chains would be hard to imagine. This led us to support the more common view that the liquid expanded-liquid condensed phase is indeed first-order and that the imperfect flatness of the plateau region in surface pressure measurements is due to additional effects which are not taken into account in the classical model:
limitations in the size of the cooperatively transforming units [4] , presence of impurities [5, 6] , electrostatic effects [7] [8] [9] .
Here we present a detailed study of the surface pressure isotherms for different homologs of benzene hexa-n-alkanoates, namely BH-5 to BH-8. A simple physical interpretation of the phase transition between the liquid expanded and the liquid condensed states is suggested. It is based on the variation with chain length of the molecular areas measured in the liquid condensed phase and at the onset of the liquid expanded phase. We also correct our previous statement that the phase transition can be observed for all homologs [1] . In the temperature range 0-30 °C accessible to our experiments, benzene-hexan-octanoate displays only the liquid expanded phase.
Experimental.
The trough containing the water subphase was of the constant-perimeter type [10] . In this design, the monolayer is contained within boundaries defined by an impregnated glass-fiber ribbon covered with teflon and forming a rectangular closed loop. A set of pulleys allows the area to be decreased while keeping the total perimeter constant. The net result is a gradual compression of the monolayer with no risk of leakage. Maximum The benzene-hexa-n-alkanoates (BH-n for short) have the following chemical structure [11] with m = n -1 and n = 5 to [7] have suggested that the electrostatic repulsion could originate from the differences in surface potential, or in surface charge between the liquid expanded and liquid condensed phases. Andelman et al. [9] (1) In our previous work [1] Gaines [12] , the monolayer pressure cannot exceed the equilibrium spreading pressure 7T e and no hump should be observed in the isotherm at the collapse. On the contrary, if T is lower than Terit' the monolayer becomes solid-like at the lowest areas per molecule. Mechanical relaxation processes within the monolayer are then very slow and nonequilibrium states can be reached in which the surface pressures will exceed the equilibrium spreading pressure 7T e' Eventually the surface pressure will drop sharply as small three-dimensional crystals start to be formed [18] . At [12] .
For instance, it is a common rule to say that Tc increases by 10 °C for each additional methylene group in a fatty acid chain. Our observation also contradicts the classical results of the lattice-gas model in which Tcit is proportional to the energy of interaction between neighbouring molecules and therefore increases with the number of methylene units in the hydrocarbon chains [19] . The fact that this simple rule is not obeyed with benzene-hexa-nalkanoates suggest that the intermolecular forces responsible for the phase change are more subtle than plain chain-chain van der Waals attraction. For instance, the bulky benzenic head group may impose steric constraints on the first few carbon atoms of the alkanoate chain. Also chains with 5 to 10 carbon atoms show stronger internal correlations and rigidity effects than chains such as palmitic or stearic acids [20] . Therefore, the detailed mechanism of the transition need not be the same The strong dependence of Acrit on aliphatic chain length for benzene-hexa-n-alkanoates is unusual and provides an important piece of information on the molecular conformation in the liquid expanded state. For single chain fatty acids for instance, Acrit increases by only 2 A2 for each additional methylene group when going from myristic [21] to pentadecanoic [22] and palmitic acid [22] . This is consistent with the fact that the chains in the liquid expanded state, although disordered, conserve on the average the same vertical orientation as in the liquid condensed state. Their molecular cross-section in the plane of the interface is therefore little dependent on chain length. Another proof of the same fact is that the extrapolated zero-pressure area for expanded films of fatty acids is at most two or three times the limiting molecular cross-section Alim [12] . On 
